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NOTES ON THE SPORULATION TIME, PREP A TENT 
PERIOD, PATENT PERIOD, AND SIZE OF OoCYSTS JN 
INFECTIONS WITH ISOSPORA LACAZE! LABBf: 1 
PHOEBE R. HALL 
The present study was undertaken in order to check the report 
of Boug-hton ( 1930) that the oocysts of Isaspora lacazci decrease 
in size progressively during the course of an infection. Incidental-
ly, some information relative to the prepatent period and patent 
period in this infection was obtained. 
English sparrows caught in a bird trap were confined inclivicl-
ually in ordinary canary breeding cages, on the floor of which 
sterilized paper toweling had been placed. For the most part, the 
birds were feel hulled oats with fine gravel mixed in at intervals. 
There was, however, an occasional changing of the diet to 
cracked corn, bread, or various green foods. The feces of each 
bird was examined for cocciclia on each of at least five consecutive 
clays after its capture. If, at the encl of that time, there was no 
indication of an infection, the birds were classed as negative, and 
were used in making studies of the prepatent and patent periods. 
If, on the other hand, the sparrows showed oocysts in the feces 
they were placed in a wire cage 18"x24"x30" and kept in the 
laboratory as a source of oocysts for later infections. 
Since the completely sporulatecl oocyst is the only known in-
fective stage of cocciclia, it is important to know the length of the 
developmental period of each species. This time was determined 
in connection with the present study. In making this determina-
tion the intestinal contents of several infected birds were placed 
in 1 % formalin solution, and examined at subsequent intervals 
of from 12 to 15 hours. At the encl of the first 24 hours, the 
contents of the majority of the oocysts had formed a central 
spherical mass. This spherical mass cliviclecl so that by the encl of 48 
hours two sporoblasts were formed. After 84 hours of development, 
sporozoite formation was usually complete. each sporocyst having 
formed within its walls four sporozoites. Under the conditions of the 
experiment, development proceeded irregularly so that there was 
some overlapping of the stages, but the above account is repre-
sentative of the majority of the oocysts. 
1 Presented at the meeting of Iowa Academy of Science, April, 1932, Cedar Falls, Ia. 
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Reference has not been found to a previous determination of 
the prepatent period of this species, but there seems to be con-
siderable difference in the length of this period in the case of other 
species. Connal and Young ( 1922) showed it to be twenty-eight 
days in an infection with Isospora hominis in man, whereas in the 
case of Eimeria citelli in the striped ground squirrel, Kartchner and 
Becker ( 1930) demonstrated the appearance of the oocysts just 
five clays after feeding the infective stages. 
The birds showing no signs of infection by the encl of the five 
clays examination were feel sporulatecl oocysts of I. laca::ci by 
means of a small pipette. In order to determine the prepatent 
periocl, samples of several of the fecal pellets were examined each 
day until the oocysts appeared. The time between the feeding of 
the sporozoites and the appearance of the oocy;;;ts was then taken 
as the so-called prepatent periocl. The length of the prepatent 
period was in the seven cases studied, with the exception of one, 
either 6 or 7 clay~. In one specimen o6cysts appearecl on the 
fourth clay. 
In order to determine the duration of a single infection it was 
necessary to prevent reinfection. The cages together with the food 
and water containers were immersed for five minutes daily in 
water near the boiling point. As the oocysts are sensitive to high 
temperatures, those which happened to be adhering to the cage 
and containers should have been killed by this process. Bird III 
was the only experimentally infected bird that survived until the 
period of oocyst production ceased. In this case. the infection 
lasted thirty clays after oocysts first appeared in the droppings. The 
other birds died from some unknown cause while still eliminating 
oocysts. Boughton ( 1929) gave measurements of the oocysts 
through the sixty-11inth clay of infection, but does not in any case 
state how long the infection lasted after the infective dose. 
Boughton found from his measurements that the oocysts 
passed by sparrows at the beginning of oocyst production 
were less numerous ancl averaged considerably larger than 
those passed at subsequent periods. In one case, for example, he 
found that the averag·e size of the oocyst was 29% less on the 
seventeenth day of oocyst production than it was on the beginning 
date. In another instance. he found the mean size of the oocysts 
decreased 33% by the thirty-fifth clay, immediately after which 
the mean size increased equaling that of the first clays of oocyst 
production. The size again decreased 43.5% by the end of the 
second thirty-five clay period of the infection. Two adverse criti-
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cisms which may be made of his work are that his precautions to 
prevent reinfection do not appear to be sufficient, and it is possible 
that he was dealing with tvvo or more species of parasites. It was 
hoped that an analysis of the results obtained in the present study 
might yield information either confirmatory or otherwise of the 
views of Boughton regarding decrease in the size of the oocysts 
during the periods of oi:icyst production. 
Each clay during the present investigation, the paper towel con-
taining the feces was removed from the bottom of the cage and 
replaced by a fresh one. It was from the soiled towel that the fifty 
oocysts measured daily were obtained. A drop of tap water was 
placed on an ordinary glass slide, and to this was added, by means 
of a tooth pick, a small amount of the feces from the paper towel. 
No. 1, 11 mm. square cover slips were used to cover the prepara-
tion. In order to avoid any possible contamination a new tooth 
pick was used for each smear. 
The measurements were made by means of a microscope 
e<1uipped with an eye piece holding a calibrated ocular micrometer. 
The length and width of each oocyst were measured. The standard 
deviation was computed by the formula: 
l~x2 S. D. = '1--m2 
11 
where x is equal to one-ha! f the sum of the two axes, 11 is the 
number of oocysts measured on a particular clay, and 1n represents 
the mean value of x. 
Table I gives the data on measurements of oi.icysh from Spar-
row III during an entire infection. In this table the clays are 
numbered consecutively from the clay on which oCicysts were first 
found in the feces. N represents the number of oocysts measured; 
SI, the shape index ("width" expressed as a percentage of the 
"length") ; Max. X, the maximum value of X ( X equals one-ha][ 
the sum of the two axes); 1L1i11. X, the minimum value of X; and 
S.D., the standard deviation. The mean X of three day periods is 
given along with the daily mean. 
In the few cases when N was less than 50, the number of oi:icysts 
in the feces was so comparatively small that it was practically im-
possible to find any more. In the case of the last t\\'O days when 
only 12 and 2 oi:icysts, respectively, were measured, these were the 
only ones found. 
In hird VII. as a second example. the daily mean varied from 
22.51 micra to 24.46 micra; the smallest mean being on the eleventh 
<lay, while the largest was on the eighteenth day of oi:icyst pro-
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Table I. S11111111ary of Data on Meas.111'c111ents of Oocysts from Sparrow III 
MEAN X FOR 
DAY N S I MEAN x 3 DAY PERIOD MAx.X I MIN.X STD. DEV. 
----
.93S6 26.13 19.77 1 30 23.20 ±1.9390 
--so .9171 23.S7 27.27 19.09 1.5937 2 23.S4 
3 25 .9S63 23.88 28.90 20.4S 2.4621 
----
4 2S .9Sl6 2S.1S 27.73 21.82 1.7961 
-5-so .9S60 24.46 24.42 28.63 18-:18 2.0037 
-6-~ .91S8 23.12 27.27 20.4S 4.2840 
-7-so .9121 23.23 27.27 19.32 2.0Sl 1 
-8-25 .9109 22.80 22.9S 2S.OO 20.4S 1.6389 
-9-so .9279 22.73 2S.OO 18.86 1.6094 
-10- so .941S 22.88 26.13 18.18 2.2984 
_l_l_ so .9300 22.79 22.68 28.90 -18.18 1.8877 
---yr so .9868 22.36 27.27 
I 
19.32 1.4286 
-13- so .9243 22.49 27.32 18.18 2.14S7 
14 so .9089 23.01 22.67 27.27 19.32 l.481S 
-lS-so .92S3 22.Sl 26.13 19.32 l.590S 
-16- so .9407 22.66 24.32 -19.32 0.3S72 
-17-so .9278 22.35 22.57 25.4S 19.09 1.4962 
-18-so .901S 23.29 27.27 18.18 2.17Sl 
19 so .9339 22.87 26.13- 18.18 1.8539 
20 so .9357 22.71 22.76 27.27 18.18 1.8761 
21 so .9297 22.72 2S.OO 18.63 1.8833 
22 so .9132 23.63 29.54 --Z0.45 1.7093 
--
23 so .9286 22.61 22.93 26.13 18.63 1.6857 
24 so .9292 22.S5 26.13 18.63 1.8340 
25 so .9099 23.35 27.95 18.86 2.0570 
26 3() .8733 24.11 23.39 27.27 20.4S 1.7130 
27 so .9035 23.86 27.27 21.59 0.4866 
28 so .9281 22.94 26.13 20.45 1.2810 
--
29 12 .9914 22.S7 22.09 2S.OO 19.32 1.853 
30 -- .8479 22.13 22.72 21.59 1.1826 2 
Mean X for 30 day period = 23.04, micra. 
duction. In bird I, there was a 2.94 micra variation in the mean 
oocyst size; the highest mean being on the sixth day of oi:icyst pro-
duction while the lowest was on the thirteenth day. The oi:icysts 
from bird VI averaged less for the first three clay period of oi:icyst 
elimination than they did for any of the subsequent three day 
periods. The curve did not show, however, a gradual increase in 
oi:icyst size. Measurements made of oi:icysts from the four birds 
mentioned above do not show any gradually diminishing size, al-
though some irregularities are apparent. In practically all cases 
where only a small number of oi:icysts were measured, there was a 
greater difference between the mean X for that particular day and 
the mean X for the entire period of oocyst production than when 
a larger number of measurements \vere made. 
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SUMMARY 
1. The time required for complete sporulation of the oocysts is 
84 hours when 1 per cent formalin is used as a culture medium. 
2. The length of the prepatent period of the seven birds expe-
. rimentally infected was from 4 to 7 days; average, 6 days. 
3. Only one of the experimentally infected birds whose infec-
tion was studied survived until the period of oocyst production 
ceased. In this case, the infection lasted 30 days after oocysts first 
appeared in the droppings. 
4. :Measurements made of oocysts from the four birds mentioned 
above do not show, contradictory to the views of Boughton ( 1930), 
any gradually diminishing size, although some irregularities are 
apparent. 
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